Résumé. 2014 Nous avons mené des expériences de laboratoire sur la convection dans un système bicouche. Le système est formé de deux couches liquides superposées, de même épaisseur. Les 
What is responsible for thermal coupling in layered convection ?
H. C. Nataf, S. Moreno Abstract. 2014 Laboratory experiments have been conducted on convection in a layered system. The system consists in two liquid layers of equal thickness. The liquids are immiscible : the upper one is silicon oil, and the lower one is glycerol. The structure of convection has been analysed, and data obtained both on [1, 2] . Nevertheless, the fact that the question arises has prompted geophysicists to study 2-layer convection is some detail [2] [3] [4] . Physicists have recently become interested in this problem as well [5, 6] .
In this paper, we will concentrate on the type of coupling that exists between the two convecting layers. Two end-member types of coupling have been recognized: «mechanical coupling» and « thermal coupling », which are schematically shown in figure 1 . Most geophysical studies ignore inertial effects and surface tension, since both are negligible in the Earth's mantle. Within this frame, marginal stability has been discussed by Richter and Johnson [3] , and Honda [7] . Both find that « mechanical coupling » is preferred once the density jump at the interface is large enough. Richter and McKenzie [2] present numerical experiments that agree with the previous results. Cserepes and Rabinowicz [4] [4] . This is why we used two fluids with a large density contrast, so that the amplitude of the deformation would be negligible in the lab as well (a AT/Ap small ; see Tab. II). In order to check the validity of this assumption, we a posteriori measured the deformation of the interface. A laser beam is directed onto the interface, and the deflection of the reflected spot is monitored while the tank is moved in the Y direction. The profile thus obtained is shown in figure 8 for experiment Q3. It can be interpreted as the reflection from an almost sinusoidal interface. The amplitude of the deformation is 0.12 mm, which is to be compared with the 25 mm-thickness of each layer. A rough estimate of the dynamical importance of the tilt of the interface is obtained by comparing the horizontal temperature gradient it produces to the horizontal gradient associated with the rolls at the interface. The latter, on the average, is the temperature difference between a hot uprising and a cold downwelling, divided by the width of a roll : it scales as AT/d. The tilt of the interface lifts the interface temperature up to the same horizontal level as a region that is 2 E above the interface (where e is the amplitude of the deformation). The 
